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Bit'&mm.m^(DWim\y^)\y^f!i^(Dmmum.m\zxmwt. 

witZWMMU^mm^ 4 7 ^ ;i/ ^ U > if^m b CD '4 

hxwmmmw^m^-^m^wmmwt^mii. 
V u >i^!!as^titff e.tLfe«^ig±4jngtbfe% 

®**ui3^<b«iE^3lM^i:b-ttil;b^5JjP^Si:, 
55: S C h ^iRfSII: i: -r -5 jSff^^ftfl, 

x^x^m^ihit^-oxmimjEm^m^^n^mimit 

.^nfcM-^cD^i|iix'^;i'*m^ffl^iffifSilPBf6K:-C*Mb 
mt^WMWi8MM.m^^ y -'i'^ 'J y i^tsm bfc * 

lOK^fbltiESISlM^i: bTtB:^-r5» 2 7 fc. 

\^xmmm{h^n^xm^hmiEtm.m^t:m?>m.mmit 

^X'h-^X. 

X mmmmmmm^^n ^ mmmm^^ t. . 
mtiMmmmmmm^^ 7 -r u >^?'5[La-r-5^ 2 7 

milBII 1 7-<;i/^t:j;oT7'f ^i/^ U ^^/jaa^tvr^ 
e.nfe«^*7'f 'J></$aaf 7'f;u^i:, 

-f^uij' u>^«ia$nTf#^)ti,fc«^i5i±*ijDgtbfct. 
®*But3^fb«iE^mfl^i:b'rtb;b-rsiiD»Sfc^ 4» 
^>*s ^ i:41^SS:i:T5j!{[^&^fblg. 



xm\ri>tmi^i3xmt}'^^\:.x«imms^m^(om.m 
b 4 ^tfe u fc © mFffiigiis wia^«t«^ hri>z. 

t^'^^k.ti>m^m\. 2. 3, 4f3«6fflm^Yb • 

n ^ D ^^^© Hri^cD-y->r;i/ffifflipJSffl**«)Citi* 
HufBSI^iJKfBht-SCt^i^Sthf -SW^ai, 2. 
3, 4 Ha«ffl«?&^fb§gp 

[«I«IR7.] ,BfF83¥i9fiI*sm^ffli:^b<«:SJ:a(c: ' 

HUf3OTK«.^®«^l^'^;l'*iSlfi:1-S RT^y-Y V7>7' v 

[Il*fl8] mJlB^itiWKfitt^ miS3l3&«E#:{c:J3Sl ' 

^*)i>'i^X'i!>^-:it^^mti-zm^mi. 2; a. 4 
t3«©?ffifl5^fbg§o 

[ii5tcffl9] mil35>^>>^;^©*'feJSi,^gBST'— ^ 
> > ©^ vyIBSt*— ^ i: J± 7 > u > 4 T ffllH 

[W«:5[10.] But37'f;i/^tt. wflB^KM^*}::*? 
»tsg^«ftM-^4^iS-r-5iSs^^iffl7 -f ;i/>T'*-5c: 
ii^iRf^St-rs^sRii 1 s3«®?fi^ff$^fb^o 

1 1 ] mtim ly-i )\^^ JSLX}^mU^ 2 7 -< ;i/ 
^#^{±, B>rSBSIIX«^tt>{;r:fcMt 5«®?atft«^*3Sf| 
^ S 7 t: & 5 i ii i: -r 5 

2. 3H3«©?SJi$^{bllo 

[tt5R«12] BUfBII 1 7-f BUfBll2 7-f 

StfBufBII3 7'f;i/iJ'J±. iFf3^3t«-5it>t*>ttSg® 

■i:t-Si§*JB4 83«ffl«J^^Yb^o v 

k. 1. k. -k) >yr^ift4*-rSF I R7^ 

)\^^x%^z:ii-^mwLtr^m^mi\. 12, 1313 
«©«m^^bSo 

[»*ffll4] 1583^2 7 ^;ViJ'tt. (-k. k. 
0. k. -k) tji^i' ^^y^Wi^mt^v i^y ^ 
■t-a&S^i:*#mi:t-5tt*a2, 4l3«©JfiJK«{b 

[l6B8©»iffl«:ieiSl 
[0 0 0 1] 

l^0^©«-rsS«^S] tBSl<S<*:*e.f3gi 
[0 0 0 21 

[^»e*®tt^0] T^-f i^^$';u7^-^*siS5SSsBs^tLTv> 
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[0 0 0 3] 
'.[0 004] 

^YblilESgffiffi^i: LT tH:b-r a 7 ^ ^l/i' i: 
[ 0 0 0: 5 ] 

BB.-rs. 01 (ix *^WtcJ;S?SffJ^fb§§*fi^fclBMi 

fBigy'-f X 3 iztm^tix^^^tmmm^m^M *> . 

:^ R * iRJf^^fb^ 5 #t*&t- S , 

[0 0 0 6] ?«s^<bi§ 5 \c%i\yi,wmmM^ 5 1 

(±. ±IB^3l«^RO^^U'<;i/*0 2 (a) X{±0 2 
(b) K:^$ns*si(P#AtB:*j!^»tc:T^lfe-rsc:i:{c: 

ixfcS*ift'JIS^m«^RLii.*ift«?^il7 5 2 C 

o^«i$iJKfi-TkJ;t)t.:«cT:-$.S:^^{C{*. CfflSgBl 
«^R®«^U"<;i/«*®SS JSIiWIiRlKlRM^ R LIB 
i:bTtB*1-S. -a. ^9{«^R®M^l"^^l'*«IS« 

e«:*ffiiJi*Jia^«l«^RLi«i:b-rffi:t;-r*. X. ^ 
Blffi^R®«^U'<;i/3!>sffiiS#JI8flt- TtJ; ») 4)/h-C-* 
S€^(^»> C®£4§$JI!Bfii-Tbgi4^%£4§$JI&il3l 

M^RuniibTm^TSo 

[0 0 0 7]-:^, liiS»JISIllB&5 1*50 2 (b) Ic^s 

*tt5*»ft]tiftt**t-s*®Tfe*itf. 
(iTfcSw- Thfc-rfia«i-5^fisj^«s«^tttT±fBig 

3iffl^R®^ig®JtE*if d®T-feSo ^^^^7'f;i/^' 
5 2tl. d'd^'&MiliSiMIiegS ld>^^t&$n/r£4iM 



ESI«ifi^RuiOiis*isj«^®i/'^;u*^l@b, cn* 

^fbttlEggBie^RHi: bT 2 ffl^^J^lllK 6 {3flt$&-r 
S, 2(i!pJ^[UK6<±. A^jtPS^YbffijESSBlffi^RH® 

®v^ri^lc4aa■rs*®T•fc5®*»«wsb. -eo^js 

[0 0 0 8] ±iB^fi^^l^^^bS5®i!)^'^n-^^^Ti5^ 
Wrs. El{c^^tv5i5JPtgBS«8ill^lR®«*# 

[0 0 0 9] 
[JSl ] Av/2NA 

A : tr>;; i?T>>7-l{C*3lt.S5fcaSffl?gtft 

NA-.: b:s;^7'\!/:?'l t:*>(ta^*iB!lb>XffliiP» 

tit;.ft^-r.5LPF (D— >'tx7'f i'l'^) iftth^a, . 

,DiVD-eJ±IBSigga4iS5»S<<< . e^SBSi^ 

3 T (Ttiv W«7'-^-^'l^?'J® ^^^;.^^[!l*i^^1-) t3« 

)S;.bfcfi^;*. ^®w*i^ttt*j»ta*>y-h3r>'jsgjE 
«t:t9:^^s®Tv c®^>W'>^;^3.T{c^*£;bfc^ 

sim^®w><;uifiT-rs.- ' 
[0 0 1 0] -ecTN A^7&».5^>i/>y;^ 3 T®m-^ic 

C®^>U>^^P^.3 T®f§9t-M*£;bfeii5iS«ilfiK 

^' b T b S ^ h * 5 t <t S jgjf^^ 

■fb^{c*5i^Ttt, c:o->* ^ ®%^4B5±f < Wmu 
KI11BS5 ISrtaJtTWS. ■ . . 

[0 0 11] 03(*. A^A^Sffiiil^ISSIilBSS ItCj^Si^ 

8/1 6^^0W#g'hSfeF^BS*53TT-fe2>RLL 
(RunLength Limited)^^?£ffl^^■CfBS$^^fc7'— i'* 

B^t-SS^f:rov^T5"vbfc0T-^S. IH^T^-^J'Ji, 

g/hSteHB*s3 TT'feS®TN IBitT^-tJ'© rij $ 
r-. ij \is.,&-fzmx±Mmt^. bfc-ASoT. D 

.ii:Dii:©MT-, ri J r- 1 J . 

-rs«^ttt. D.jtt rij , DziiDjtt r- 
Ij tCJt^-rs, XtCt^bfex D^JSUhu®?"— ■ 

4«i^®7'-^'tti, - i®if*>f>®«^t)fet)#ac 
i:4^b-rv>S. 

[0 0 12] C©J:d^lB&v^-^5'4ljg^«*ta{ofc[gC?# 

^ti^tmm^co^mit. •e©)aa©t3Si7^-^>'<^- 

r-ij ©v^rnt?fcS*) ©ffl«^^t)*k:J;t). ftia 

©>'<^'— >As^s-rs3!)S. vN-mffl«^®jsjf$®-<fD^ 

D;:<^T•©^lyo<iOClRmbTv^s (fiflt.. ^^P^ 

[0 0 13] ±iBig^^i@7-f;i/^'5 2*5. <s 

(a) (3^^tlS*5ita#F I R(Finite Impulse 
Eesnponse)7-f-»l/i't?feSi:-rs. iftx 04 (a) 
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4t. s>^*5|g@^is {_k. K -k} ^^T^mm 

[0 0 14] ccDfS. A»*^SF I R7^;L/^*s±sB-ifn 

it. 

[0 0 15] 

[IS2] Zo=(-k)- y_2+yo+(-k)- yz 

[0 0 16] h^z^ifi. m3<DmLm^n(D^mmmi=. 

±8By-2StJfy2©«?>o§4y'.2SVy%©jrP< 
Sii^JWfcaijts. ^^^ie.«^y^2S^Fy'2*ffl^^T. 

RH=(-k)-y'-z+k-(y'. 
= y'o+k{y'.i-y'.2) 
y'-i=yVzx y'i=y^«:S*ft=*8Sfc-fr 

[0 0 2 1] JW±©*P<. *^??C<i;Sigff$^fb^5T- 
[0 0 2 2] i-D-r. **^S«J5£{CJ;tl«. iftJ^^^U 

feKtc^^p^T^As^-r sua i: s h c 6 

ifi^mmizm^'bti^(DX'. mm^my^)\^^5 2\zx 
^^tiimm^mi:f7-oxi)n^m^mi,t^\:^i-ji\.^(Dx& 
So mwfmim5<D\^mmmitmnz.^^^ni>^(D 

[0 0 2 3] a 5 {±. «ffj^{b^ 5 (omomm^mTm 
X'$,^c m5iziii^Xs mmmmm^5 iMxrmm^m 



[0 0 17] 

[ftS] zo' =(-k)-y'.2+yo+(-k)-y'2 

hSuf - T ij (t s issfe^fs T i{± . h S V > 
©i*:fc^ i< w ^y:^®®^" 4 T©^«iM^i/-^;i/,k 5 * 
[0 0 1 8] X. ±mmm^my -< 5 2it. m^iz 

{±. H4 (b) t^x-rJ:5^d:(-k,. k. 1. k,, - . 
k) >5:S^J'.>;'r^l»®F I R7-f ;i/*'&fflV^S. i¥a. 0 

4 (b) izm^ti^F iR 7. it. mtLmmm^F 
Di~FDit. ^^tmn^^ {--k. k. 1. k. - 

k} ^WTS^iStm^^Mi-Mshv «IS^a#§Mi~ 
M5©m**«gffibfc*® *^{blf iESg«J«9 R B i: b T 
tti :b f SSD#g A D t A» ?) % S . i9> S 3 -y-W ><f n 
^-f ifT-feS. ■ ; 
[0 0 1-9] A»*^SS^*»*.«:S«^3fiW7^;v^.5 2- 

{B^Rb{*. ' ' •- . 

[0 0 2 0] : 
[iS4] 

i) +y'o+k-(y',) +(-k)-y'2 
+ k(y'i-y'2) 

m-X'^Zo b*>U*AS?); 0 5fc:^$*lSJSJ^^Yb|g 

T-tt. yyy^ifito mi^^ti?>mm.m^ r b-r mm 
^m^wi^^zmmm^my ^ 5 3?:Mci§its 

«J5)^i:bT^^So Ctv4>B^^^7-f 5 2St>*5 3 
^£il;*j^fnfcii5«l3iii^«l«^l^±*iP»S8 5 4 
iDff bfe •& ®*^{blf lE^atft^Rni: bt 2 «Jf9J ' 
^EK 6 t fi^«&-r S © T- S o 
[0 0 2 4] me it. 0 5t:5^$tis»ffj#'fbS5©ft 

^5 25:, *{siil®*?FDi~FD4i:^ ^^^-A^SS^g 
tSSC {-k. k. k. -k} !£*-rS«l&li»SM,. 
Mz, M^SVMsh, Ctl5.«gjgtse»S^>!?©a**«g 
ffibfe*)®*m*-r5lHlgtS&ADi:*»^*S. ;J'>y7'« 
ia(-k. k. 0, k^ -k) ®FIR7-f;i/^'tT^ 

S"^So 

• [00 2 5] *i6rafc43Jt s V if%^m±(Dmmit. 
stiWPgiHiKs icTsmfi^^JSifflSiJiB-rsciicj; 

f). 0 3 {c43ltSy-2StJfy2®«^-o§*^Me«j{cW 
^SCi:t;$)So ^©^v •tfoi'ax;i^T'©ffl-^V'^;w 

yottiiso*©tf, mmmm0inti^x^<Dmnu^Mt 

^Ybb^cV^. ^CT% H4 (b) ©^ISMSCglMatCT 

mm^n^w^mmn^. meizfjk^ti^maK. mm^ 
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[0 0 2 6] isa. m3(Dmmx'{t. mMm^R\cn^m 

"Fmifi^K. yo**OCiRmU•r^^S®^lC-^^^TS^W 

S¥*S:K?*bTyo*^O.fC]R*rsfi*5:^fiS,U CI 

[0 0 2 7] md icm^n^^w^mh^5<Dm& 

X-ii. Sil»JRaiHl6S 5- 1 t:J:ot:fiJ^®«#K«:;i/As®J 

[0 0 2 8] -MtCv m^mit^s ti^xit. miiZTn^ 
n^maK. mi <Dmi.mihm-5<Dmm.\c. T^yAtp 
f>mi^^ti?>mmm^'RuiM\^xmm^mt:»\f?>Mm, 

g^?S[sm^®i"<;utfisig{cfiTLfcj©^tc. cin* 
[0 0 2 9] X. ±iE*Jte«^{c*5v^T(i. «*a»j^iHies- 

5 l{C*3ttSMili^iIfSfaT6StF-Tfc<&m^®ll^fth 

irmX'$>^<. I - ■ ■ 

[0 0 3 0] B19t:*VVT. SiSWEfiiSfefiRllliSS 1 1 

7';i/;iaT-®ttmM^w^;i'®!^Mflto¥*&4«». 

iffiilSMttThi: b-r U 5 <y 5 1 0 t^J^-TSo U 
^ 5 1 Ott. iPA'-5lg'll*J|iBfiiTht:a-c5§SI«t« 
%Rtc5^-rsffii|l*JIS*ifoT.igiB»JISSSJISlM^RuH 

[0 0 3 1] d^TN SWJififl^^IllBSS 1 Itt. ^ 
^tft^bSIfiSS 1 2. •eni/'^;utftmiHlK5 1 3. u-/\ 
7 -f 5 1 4 . 7 ij 5/ 7"7 D y 7*0 1 ~D 3 , 7^7 

mfiK*»e,%5lSiS»JISfii4fi£lllES5 1 1 ®rtg|5«)<tifi?& 
®-0!l*01 Otg^xfo **»«fi(i©JIS(t^fi)GlllK5 1 

nzisif?>mim{tm^5 i 2». sg%M^R®<e^ii 

$««)c:n*SI3iffi^i^5^ffiRbi:bT7'; yyyv^^ 



fc*)®*g3iiSSim^i^?*(lRci: bT;<^ >v5^SW{c: 
-JfDU'<;H^m(H]K5 1 314. ISISt«^R3t)S 

«^Ra4fl5fe:rs. 7 y >j;7'7 0»y7'D ISVD 2 

A>*^S>'t;u;^e^Ri,*2-9->7''J >ifmm^1S.iif 
iiS^F-e-fct®43iM''Vl/Xe-^Rei: bT^J-T'^- h 
ORt^^^S. ;rT^-hORJ4. ±l3>'^;w>^m^R 

i»T-$>as8^*tc[E?)^a^'<-'i'''i'®;^'r y^^> 

«^Rf*^^b. zn^^:-^ y9-S}fflcm!^ri>o- 7. . 

^IS?M^i^?*fiRc*D->'<;^7^;i';5' 5 i4t«t&-r 
5o D->'^;^ 7-f 5.1 4ttx 
j^fiiRcffl^^ffl^^toCin^SilSffillSttTki: bT U 

•>^5 1 ofe«fe*&-rso . • • .. 

[0 0 3 2] 1 1 ^a^s^jes 

tJiDv 01 0i:^$nsMffiM^R*»Ct>ttS#-9-> 
T-^l/ffi {ri~ri,} ®rts ^fD■^^DXRfJaC:g*^a^^ 
-b->7';HB {r'z. r4V r6.r8.r,o} omj^<a.{ -r 
2v Ts, -rg, -r,o}- ®¥±94^iiB»JEEfiThi:t- ■ 
a®.-r-*S. 1^. ±IBISil«iJEE[HlK5 IhbTJi; El 9 
t:^^nSt»®Cfa^^*LSt®-??(4«:<. Ell liCg^s 
^ S *S jip ^ ^ 5- a? ^ t T * .a V ^ o 

[0 0 3 3] 011 izTn^n^mmmm^ms i t-«4, 

SSfcS^N^tt-Sffil^hlRiat: tS««iJPSffi^^lHl8S 5 1 

1 -e««)feffiiB*jisttTkk:tsgBi«^t?*-rsis«»j 

K*5lffbo-3*,. 5!p*^Sffi«*MttTiAsm^®a^ 
izii^. ±iB]g4§$Jiig(iTb2:S^£4eflPJISfiTi.h® 
y4\cfit>^. 01 it:^v$jxs*ssnty'i'>Rr^7> 

7*4 ' *fflVAS®T-feS.. 

[0 0 3 4] 012 (4. ffiiSftiJ^M^figlllK 5 1 1 tT 

®fSs ;i/-7'7-< 5 1 7\t3Em{^commAt:lhi3ir 
i,Zt1Ctj:t), y-f >pr^7>7*4' ®y-f >ASJg;*;1- 
S:«riqHc»S*Jap^fn*. dfufcj;!), SgSXM^R®lg 

[00 3 5] 0 1 3 (4s ffiffi^IIBfii^fitlaJSS 5 1 

icT*»e.nfeffiis®jisaTb*s, aiigiiwisaT 
to* ^ T a ®^ c »t s gi58&#«jK* q^-r 0-e 

J:-:5T. c®fS. ;i/-:/7-f;i/^ 5 1 7J4aa<t®»ll 
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[0 0 3 611^. H 1 1 Cg^N$ttS^SE^JC*5V>T{±> 

u ^ 5 10 mmmmim^mms 1 1 \zxmist> 

ififfiMfiThCf^t) •) ±l3B^^lBSlJ|5S^fiTta*fflV^S 

. [00 3 7] E 1 4 1 n?>mmmmm^mmm s i 

MS 18) . i(t)tfttHbfc«iHi/-<;uCHf^fiik*Sfi[ 

(^its5 1 9) Ltc%(Di±mmmmmm'T^h[.r 

K^)^i'5 1 OtLTttx HI 5iZ^^iX?>1fim^Ti-V 
[0,0 3 81 HI SlZn'^^^ix^Ti-aif.f) 5>y<J^tt, a 
[0 0 3 9] 

[l$5] I (R2/R i)- I N I < I .VJ .. 
Vi : K D 1 StJ^D 2 ffljli^fplSfE 

T*fe5:^^iC{is y-f:^-KD 1 Sy^D 2 «±^tt:^7tt 

cZ)t±i:t;fi^OUT(ix . 
[0 0 4 0] 

[IS6] O.UT = -(R.2/Rl)-rN-. . . 
[0 0 4 1] 

[»7] -(R2/R 1)-IN> Va 

:i-~\?D 2 (Dm:^mnmv ii,zx^(Dm±u^}y^mm: 

[0.0 4 2] 

m8] -(R2/R1)^IN< -Vd 

xmm^mtti^bcD-c. ta^jM^ouTa-v 

JD#ii/-ftfcJ; f). 01 5t^^s$n5T:^n<^U ^>)/^' 
tt. El 1 6 tcS^^tv^ASMtXHi;>7Wtt{rT^3ltt^{c 

n-r?>mmmm^mm,-t^(vx&?>o 

[0 0 4 3] X> H9St>*01 nc^v^tlS'M^y^S 

lofcbTfi. mi 7iZ7rs^n^ma^mm^mm\^x 

•fe^v^o 0l7^c*^^■r. tfciJSCMltt. A;b«^i 
Nh. Si|iSiJK«[Thi:ffl:*:/Mtii^ffv\ 

N®:^A5;k-ffes«^C{±iiSi^-^;i'°i''. A;bft^l 
N®^ As,J^-e^ sS-^CJina u-^;!/" 0 jt«tig^« 



-b 1/ » ^ s E L 1 tt. ±SHA:^«^ I uRxjFmmmmm 

;&4JR-fl<){::3i*?bT iti^-b bi'^' S E L 2 tttJ&t" 

Tb®rtTN Aijfi^ I NO:&ASAT-afe««^lCtt^iffi 
MM Th*S*^ LT C tl* -fe U ^ <$' S E L 2 I3flti^-r 
So -3^. JtSElS@^ffi-^GTASiilSl^'^;i/"0". 

h^SifiUt cn^-fe S E L 2 tftiis&t-So 

[0 0 4 4] «»^MU«. S^iSiJEftTht"- 1"* • 

i^^CMP 2{c^iii&-rSo it«^GM2{±, ±feA:fj« 
^ I N i:\ ±fH«SffiJI©ffl- Tiit® A'J^Jt®*^f v^s 

xtim^iN(D:^ififhx-$>^m-^\zitmmv^)v''i''. 
tmi^mm^ l t * bv tv^-t p ^ s e l 2 1 

tt*&-rs. -feU^^SEL2{i. ■fel/i^^S'SEL 
«t$&$tlfcfiSv StJfJ:IB«ffi»JISffi-Ti®f^*^?.v it 

^Mmm^ L T ® ifea 1/ tifs b w tss? 

b^ c:n*tt5^jf§^OUTi:bTm*t-So -fe 

l"v t-*t)^A:y«^INSV««»JiattTfc®rtT?A 

I N®:5*^'J^T-ab-5:S^{C{*«il8MK«-Tfc« 
^tst^~l3. Jt®S?iSmfa^LT*siiSP^;u-0». "T 
*to-^A;t;«^lNo:&*sAT-afeS:®-&C(i. -fei/^^^ 
SEL i*>4,#ti^$nfefli*m3^-ra®T?*5, • 

[0 0 4 5] ti±®jin§«JES{C<t»). Bl 7iC^$jX5 

•J 5; >y^{c:^5v^■r(i^ 
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(54) WAVEFORM EQUALIZER \. 

(57)Abstract V: 
PROBLEM TO BE SOLVED: To improve an S/N ratio without causing • 
jitters in a read signal read from a record medium by outputting a filtering 
processed amplitude limit read signal limiting the amplitude level of the 
read signal with a prescribed amplitude limit value as an equalization v 
corrective read signal. 

SOLUTION: An amplifier 4 amplifies the read signal obtained from a . 
recording disk 3 to a required value to output the read signal R. An 

amplitude limit circuit 51 limits the amplitude of the signal level of this: -' ^ ^. ^.^h 

read signal R by the prescribed amplitude limit value to output it as an-: '^l* 
amplitude limit read signal RUM. This amplitude limit value is set larger 
than the read signal level of the shortest recording wavelength of the . 
shortest runlength recording data, and smaller than the read signal level of 
the next shorter run-length recording data. Thus, the dispersion of the: 
read signal level before/after zero cross in the read signal is suppressed 
forcedly, and interference between codes doesn't occur even when . 
sufficient high band emphasis is performed by a high band emphasis filter 
52. 
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